A major feature of the development of atherosclerotic lesions in the major arteries of man and most animals is a very large increase in the amounts of cholesteryl esters in the smooth-muscle cells of the tunica intima. The cholesterol moiety of cholesteryl esters is derived almost exclusively from lipoproteins of the blood, whereas the fatty acid portion may originate both from the blood and by synthesis de novo and chain elongation in the arterial cells. Between 20 and 50 % of the cholesteryl esters which accumulate in atherosclerosis of the rabbit aorta arise by esterification of cholesterol with fatty acid derived from the blood. In the experiments reported here, the rates of esterification of cholesterol by [3H]oleic acid in perfused rabbit aortas were measured at different stages in the development of fatty-streak lesions of atherosclerosis. The results suggest the formation of more than one metabolic pool of arterial cholesteryl esters.
Materials and methods
For the experiments, 24 New Zealand White rabbits (maleNZW strain) aged 12 weeks were divided into three groups. Group 1 were fed on a normal diet; groups 2 and 3 were fed on a semi-synthetic diet containing 0.2% (wlw) cholesterol. Group 1 were killed at the start of the experiment. Group 2 were killed after 4 weeks and group 3 after 16 weeks. Immediately after death, the branch arteries of each aorta were ligated. Each aorta was then excised and transferred to an apparatus (Bowyer et al., 1968) where it was perfused at 37°C with pulsatile physiological pressure for 1 h. The perfusing medium consisted of Krebs bicarbonate Ringer containing 4Og of defatted bovine serum albumin (Chen, 1967) /litre, to which was complexed [3H]oleic acid (The Radiochemical Centre, Amersham, Bucks., U.K.) added as the sodium salt (final concn. 0 . 5 m~, specific radioactivity 5O,uCi/pmol).
After perfusion, the tunica intima-media was stripped with fine forceps, lipids were extracted by the method of Folch et al. (1957) and were separated in duplicate by twodimensional t.1.c. (Bowyer & Davies, 1976) . The radioactivity associated with the lipids of one separation from each aorta was measured by liquid-scintillation counting, and the concentrations of lipids per unit dry defatted mass of tissue were determined in the other. Unesterified fatty acids (D. E. Bowyer, J. S. Cridland & 3. P. King, unpublished work), triglycerides (Leon et al., 1970) and cholesteryl esters (Bondjers 8c Bjorkerud, 1971) were determined. The rates of incorporation of [3H]oleic acid into each lipid fraction per unit weight of dry defatted tissue and the specific radioactivity of [3H]oleic acid in each lipid class were calculated.
Results and discussion
The aortas of group 3 displayed extensive areas of confluent raised fatty streaking. There were no macroscopic signs of atherosclerosis on the lurninal surface of aortas of groups 1 and 2. When examined microscopically in transverse section after staining for lipid by Sudan dyes, however, small sudanophilic deposits were observed in aortas of group 2. There were massive deposits of sudanophilic lipids in aortas of group 3. These observations indicated increasing severity of atherosclerosis from groups 1 to 3.
The results of lipid analyses were in agreement with the macroscopic and histological observations. There were greatly increased concentrations of cholesteryl esters in groups 2 and 3 compared with group 1 and an accompanying smaller increase in triglycerides (Table 1 ). The rate of incorporation of [3H]oleic acid into cholesteryl esters was also greatly increased in groups 2 and 3. Both these results are in agreement with previously 566th MEETING, CAMBRIDGE , 1970) . When the specific radioactivities of cholesteryl esters were calculated, however, there was a highly significant decrease in groups 2 and 3 compared with group 1. In contrast, other lipids, of which triglyceride is presented as an example, do not show this effect, the specific radioactivity remaining relatively unchanged. The specific radioactivity of cholesteryl esters may decline because of increased esterification of cholesterol by unlabelled unesterified fatty acids derived by synthesis de novo in the artery. This would require an enhanced rate of synthesis of unesterified fatty acids de m o during atherogenesis and would be reflected by a decrease in the specific r a d b activity of the arterial unesterified fatty acid pool. The specific radioactivity was not significantly different in groups 1 and 2, however, and was increased in group 3 ( Table 2) ; we therefore favour a second mechanism. There may be development of a second pool of cholesteryl esters in which the rate of esterification of cholesterol was very low or nonexistent, and which constituted a pool of deposited cholesteryl esters. Lamellibranch molluscs, such as the common mussel Mytilus edulis, are filter feeders. In addition to their respiratory function, the gills of these animals are responsible for the maintenance of a steady current of water through the mantle cavity, the filtration of particles from the water and sorting of food from detritus. They are also capable of absorbing amino acids and sugars, which occur in low concentrations in sea water, by active carrier-mediated absorption mechanisms (PCquingat, 1973 ; Bamford & Gingles, 1974; Bamford &Campbell, 1976 ) and a number of particulate materials by pinocytosis. In a microscopic study of pinocytosis by mussel gills, Pasteels (1968) showed that the process was selective; Indian Ink, thorotrast, ferritin and peroxidase were absorbed, whereas acidic dyes were not. In a kinetic study we have also shown that particulate ferric hydroxide and ferritin are absorbed by pinocytosis in the gills of Mytilus edulis, whereas transferrin is not (George et al., 1976a,b) .
In the present communication we report some results of a quantitative study of pinocytosis of ferritin in uitro in isolated gills of Mytilus and the effect of metabolic inhibitors on the process. In each experiment, gill segments, consisting of two larnellae joined at the top by mantle tissue, were removed from the mussels and preincubated with the appropriate inhibitor, in a flask containing lOml of oxygenated filtered ( 0 . 4 5~ Millipore filter) sea water for 30min at 15"C, in a shakingwater bath under an atmosphere of 02. 1z51-labelled ferritin (final concn. 0.1 mg/ml) was added (zero time) and further incubation was carried out for 60min. Control preincubated tissues without inhibitor were sampled at zero time and 60min. The gill segments were removed, blotted, weighed, and radioactivity was determined. Tissue was also examined by electron microscopy to confirm that the ferritin was absorbed and not bound to the cell surfaces of the gills.
Control tissue absorbed 207,ug of 1251-labelled ferritin/h per g wet wt. of tissue at 15°C. Electron-microscopic examination of the gill tissue showed that the ferritin was present in endocytic vesicles within the gill epithelial cells and that very little was bound to the cell surfaces. The uptake of ferritin was only inhibited by about 50% in the presence of inhibitors or uncouplers of the respiratory chain such as CN-, oligomycin, antimycin A, rotenone or dinitrophenol (Table 1) . Moreover, the same degree of
